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A  NOTE  ON  SALVARSAN  AND  ACUTE 
ANAPHYLAXIS.* 
BY  J.  AUER. 
(From  the  Department  of  Physioloyy  and  PharmacoIoyy  of  the  Rockefeller 
Institute  [or  Medical  Research,  New  York.) 
While testing the toxicity of acid o. I  per cent.  salvarsan solution 
when  injected  intravenously  in  rabbits, 1  it  was  noticed  that  the 
animals  stood  a  second  injection  after  an  interval  of  two to  four 
weeks just  as well as the  first  one.  This  was of some interest  be- 
cause,  if  the  drug  sensitized  the  animals,  that  is,  rendered  them 
anaphylactic,  this  second  injection  ought  to  have  produced  symp- 
toms  characteristic  of  this  interesting  condition.  In  order  to  test 
still  further whether or not salvarsan can produce a  state of hyper- 
sensitiveness,  a  number  of  guinea  pigs  also  were  used,  for  these 
animals  can  be  sensitized  more  readily  and  more  certainly  than 
rabbits,  at  least  as  far as  horse serum  is  concerned. 
It must be emphasized  at once, however, that  the main  object of 
this  investigation  was  not  to  establish  whether anaphylaxis  of any 
degree  could  be  obtained  with  salvarsan,  but  only  to  find  out 
whether  a  second  or  third  injection  could  produce  dangerous  and 
fatal  consequences. 
Both acid and alkaline  solutions were used, and  the strength  was 
chiefly o.i  per cent.  The alkaline  solution was prepared  by adding 
one cubic centimeter of normal  sodium hydrate  for every o.I  gram 
of  the  drug  which  had  been  ground  into  solution  with  a  small 
amount  of  o.  9  per  cent.  saline.  This  solution  was  then  further 
diluted by o.  9  per cent.  saline. 
As  criteria  for  the  state  of  acute  anaphylaxis,  the  clinical  signs 
and  pathological  picture  which  Lewis  and  I s  have  proven  to  be 
characteristic  for  guinea  pigs  were  to  be  used;  for  rabbits,  the 
train  of  symptoms  and  physiological  findings  which  I  have  de- 
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scribed some time ago  a were similarly to be employed.  It was not 
necessary,  however,  to  use  them,  for  both  species  of  animals 
showed no definite response to  the second or toxic injection. 
RESULTS. 
Guinea Pigs.--The  average weight of the ten guinea pigs  used 
was  500 to 600  grams.  The first injection of the drug was given 
either intraperitoneally or  into  the jugular vein.  The amount in- 
jected was always either five or ten milligrams in o.i  per cent. acid 
solution  (viz.,  dissolved merely in o. 9  per cent.  saline).  The  ani- 
mals  stood  the  injection  of  the  rather  large  amount  well,  and 
showed no  marked toxic symptoms.  All of them were, however, 
very quiet for hours afterwards, and did not run about, but crowded 
together in  a  corner of  the cage.  The  next  day,  as  a  rule,  they 
were  lively.  The  intraperitoneal  injection  seemed  to  cause  more 
discomfort than  the  intravenous  one. 
The second injection was given after a time which varied between 
17 and I27 days and was always intravenous  (jugular vein).  This 
second  injection  was  usually  an  alkaline  o.75  per  cent.  solution; 
occasionally o.I per cent. acid solution was employed.  The amount 
injected for the second dose was always ten cubic centimeters. 
The  animals  stood  the  second injection  well,  and  not  a  single 
fatality  occurred.  A  few  showed  a  moderate  sinking  in  of  the 
chest  during  inspiration,  some  minutes  after  the  injection,  which 
could be interpreted as a  sign of some respiratory stenosis ;4 these 
symptoms were,  however,  never extreme.  On  killing  an  animal, 
during  this  stage,  the  lungs  failed  to  show  any indication  of the 
characteristic  inspiratory  immobilization  which Lewis  and  I  have 
described  5  for acute horse serum anaphylaxis  in  guinea pigs. 
Most of the guinea pigs lost weight after an injection of salvar- 
san,  but  this  was  more  pronounced  and  more  lasting  after  the 
second  injection than  after  the  first.  After  the  second  injection 
it  usually took three  to  four weeks before the weight at the time 
of reinjection was again regained. 
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Rabbits.--Eight  rabbits  received at  least  two  injections  of  sal- 
varsan.  The  first injection was given either through  the ear vein 
or into the jugular vein, in o.I  per cent. acid solution; in one case 
only was 0. 5  per cent. employed.  The initial  dose varied between 
seven and  twenty-two milligrams  per  kilo.  The  second  injection 
was given sixteen to twenty-nine days later, except in one instance 
where six months were allowed to elapse.  The dose for the second 
injection  varied  between twelve  and  twenty milligrams  per  kilo; 
here again the acid o.I  per cent. solution was utilized.  The second 
injection was borne as well as the first, and there were no prostra- 
tions  or sudden deaths.  Four of these rabbits,  which had already 
been injected twice, were reinjected a  third time, about five months 
after  the  second  injection.  For  the  third  injection  an  alkaline 
solution of 0.75  per cent.  6 was employed.  The  dose injected was 
fifteen milligrams per kilo, and it was incorporated through a lateral 
ear vein. 
The injection was  endured without a  struggle.  For  some time 
afterwards the animals were quiet, but showed no definite signs of 
weakness or prostration.  No feces or urine were passed during the 
two  subsequent  hours  that  the  animals  were  under  observation. 
There were no sudden deaths. 
All of these animals lost  weight moderately after the  injection. 
Two  of  them  regained  their  normal  weight  within  a  week;  the 
two  others  had  not  fully  recovered their  initial  weight  after  one 
month.  It must be added that  the greatest  loss  recqrded did  not 
exceed 15o grams.  All of these rabbits  seemed to  be  in excellent 
condition shortly afterwards, and are still alive and well one month 
after the third  injection. 
From the brief description given above,  it  is clearly shown that 
spaced  injections  of  o.I  per  cent.  of  salvarsan,  the  time  interval 
being  two  weeks,  four  weeks,  and  five  months,  cause  no  acute 
anaphylaxis in guinea pigs and rabbits. 
It  is  also shown that  repeated spaced  injections  of  fairly large 
doses  of  salvarsan  in  o.I  per  cent.  strength  cause  no  cumulative 
effects in rabbits. 
6 This strength was used through error;  a  0.3 gram capsule of  salvarsan was 
taken  for making the solution, instead of a  0.4 gram container. 